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Synergy is the unique behavior of whole systems, unpredicted by behavior of their 

respective subsystems’ events. 

R. Buckminster Fuller 

An attempt will be made to propose a sacred unity of the biosphere. 

Gregory Bateson 

In any attempt to see itself as an object, [the world must] act so as to make itself 
distinct from, and therefore false to, itself. In this condition it will always partially 

elude itself. 

George Spencer-Brown 

In his introduction to Social Systems, “Paradigm Change in Systems 
Theory,” Niklas Luhmann noted “a tradition stemming from 
antiquity,” in terms of which, to address the concept of systems, one 
spoke “of wholes that are composed of parts” (5). Before and after the 
advent of systems theory proper, this has been the common idiom for 
the description of systems. The part/whole binary is also familiar to 
students of rhetoric as the kernel of the logic by which figures of 
synecdoche intimate the totalities of which they name a part. In 
William Blake’s “The Tyger,” for instance, the poet asks: “What 
immortal hand or eye / Could frame thy fearful symmetry?” “Hand” 
and “eye” are synecdoches for whatever unfathomable agency could 
have made the Tyger: the “whole” of the lineaments of this creative 
power is mysterious and can be glimpsed only in “parts”. Something 
like that frustration with the limits of partial vision is what put the 
whole into that premier document of the American counterculture of 
the late 1960s, the Whole Earth Catalog (WEC ). 

In 1968 Tom Wolfe’s Electric Kool-Aid Acid Test reported a 
question that had occurred in 1966 to Stewart Brand, who would go on 
to create the WEC two years later: 
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One day he took some LSD, right after an Explorer satellite went up to 
photograph the earth, and as the old synapses began rapping around inside 
his skull at 5,000 thoughts per second, he was struck with one of those 
questions that inflame men’s brains: Why Haven’t We Seen a Photograph of 
the Whole Earth Yet? - and he drove across America from Berkeley, 
California to 116 th Street, New York City [the front gates of Columbia 
University], selling buttons with that legend on them. (Tom Wolfe 224) 

In one of Brand’s own accounts of this episode, he indicated that the 
“whole” in his quest to see the whole earth was quite literally a desire 
to rise above the partial vision provided by the previously-released 
piecemeal glimpses of Earth from space: 

And I got locked in (as you’ll do with this substance) to a project in which I 
sat all afternoon and tried to think of how we could possibly get a 
photograph of the whole Earth - that is, of the planet from space. I was a 
big fan of NASA and of the ten years of space exploration that had gone up 
to that point, and there we were in 1966, having seen a lot of the moon and a 
lot of hunks of the Earth, but never the complete mandala. (Brand, Whole 
Earth Photograph 186) 

Clearly Brand was poised to exploit images of Earth taken 
from space for their mind-altering potential. In whatever form he 
would have available, the Earth seen from space became the logo and 
signature image of the WEC. Every issue featured some version of it. 
In fact, NASA did not provide a photograph of the full Earth, 
unobscured by solar shadow, until December, 1972. But in December, 
1968, several months after Brand had issued the very first Whole 
Earth Catalog, NASA released a stunning image of the Earth rising 
over the moon. (Maher 41) This photograph appeared on the cover of 
the Spring 1969 issue, and again on the inside front cover of the Last 
Whole Earth Catalog ( LWEC) of 1971. The legend describing that 
image there reads: “The famous Apollo 8 picture of Earthrise over the 
Moon that established our planetary facthood and beauty and rareness 
(dry moon, barren space) and began to bend human consciousness.” 
(See Figure 1) 
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Figure 1. The inside front cover of the Last Whole Earth Catalog (1971) - detail. 

Stewart Brand’s epiphany of the Earth seen whole as a 
mandala, an icon for an ecological unity of vision, would have 
amounted to no more than a flash in the psychedelic pan if he had not 
been able to back it up with intellectual substance. In fact, the WEC 
immediately set itself apart from other upstart and mainstream 
publishing ventures of the hippie era of “wholeness” by disseminating 
a remarkably broad selection and high level of information about 
systems, more precisely, whole systems - from the hard-core 
cybernetics of biological, mechanical, and computer systems to the 
extensions of systems theory into social-scientific and humanistic 
disciplines. Brand was bringing to a head a wider intellectual 
phenomenon: 

Hippies from Manhattan to Haight-Ashbury read Norbert Wiener, 
Buckminster Fuller, and Marshall McLuhan. Through their writings, young 
Americans encountered a cybernetic vision of the world, one in which 
material reality could be imagined as an information system. ... In the 
invisible play of information, many thought they could see the possibility of 
global hannony. (Turner 4-5) 
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As far as I have been able to trace this thread, the WEC always 
opened with a section called “Understanding Whole Systems”. In the 
128-page WEC of Spring 1969, the earliest issue now readily 
available, numerous entries on systems theory and cybernetics were 
distributed between two sections, Understanding Whole Systems and 
Communications. 1 For instance, an entry on the inventor of the term 
and science of cybernetics, Norbert Wiener, discussing his Cybernetics 
or Control and Communication in the Animal and Machine, first 
published in 1948, appeared in the Communications section. Brand’s 
head note - here as elsewhere a model of incisive synopsis intrinsic to 
the Catalog' s literary and documentary success - observed that the 
concept of communication bridges organic systems to mechanical and 
technological systems: 

The research and speculation that led to computer design arose from 
investigation of healthy and pathological human response patterns 
embodied in the topological make-up of the nervous system. Insights here 
soon expanded into generalizations about communication that pennitted the 
building of analogous electronic devices. (Brand, Cybernetics 62) 

Conceptually as well as functionally, communication involves the 
virtual or actual circuit between source and destination, sender and 
receiver, by which the system concept negotiates the commonalities 
among physical, mechanical, biological, psychic, and social 
operations. In the 448-page Last Whole Earth Catalog two years later, 
a new entry, on Wiener’s follow-up volume of 1950, The Human Use 
of Human Beings: Cybernetics and Society, joined those on other 
cyberneticists and systems thinkers - Buckminster Fuller, Heinz von 
Foerster, Ludwig von Bertalanffy - in an expanded Understanding 
Whole Systems section. 

The whole-systems concept informs the Whole Earth Catalog 
from top to bottom, from the cover graphics to both the discursive and 
the visual content of the Understanding Whole Systems sections that 
lead off and so epitomize every Catalog. The systems concept orients 
one to a synoptic view of things, presses one to a conceptual elevation 
from which the boundaries of complex entities show forth against 
their environments. It is in this spirit that one might construe the 
psychedelic afflatus of the purpose statement prefacing every version 


1 The other sections of the Spring 1969 issue are “Shelter and Land Use,” “Industry 
and Craft,” “Community,” “Nomadics,” and “Learning”. 
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of the Catalog : “We are as gods and might as well get good at it.” In 
imitation and material fulfillment of our visions of the divine, by the 
1960s mind-blowing technological systems - space technologies - 
provide us a literally transcendent view of ourselves and our world, a 
view previously reserved to whatever deities might be imagined to be 
looking down on mundane affairs. In this spirit as well, we can thi nk 
of browsing the Catalog from front to back as an extended hovering 
over of synoptic views of the multifarious items it catalogs. 

In “Paradigm Change in Systems Theory,” after noting the 
long tradition of part/whole descriptions, Luhmann immediately 
remarks: 

The problem with this tradition is that the whole had to be understood in a 
double sense: as the unity and as the totality of its parts. One could then say 
that the whole is the totality of its parts or is more than the mere sum of its 
parts. But this does not explain how the whole, if it be composed of its 
parts, plus something else, can count as a unity on the level of parts. (Social 
Systems 5) 

In this essay I will give the term holism some precision as naming a 
systems discourse that is still framed to some extent in this traditional 
part/whole manner, and which, as a consequence, encounters these 
problematics of totalization. With some important exceptions, holism 
in this sense is still at work in many of the American-based 
cybernetics and systems discourses that run from 1968-71 through the 
expanding iterations of the WEC, and from 1974-84 through its 
quarterly journalistic spin-off, CoEvolution Quarterly (CQ). Visions 
of global unity are accorded ultimate value. As parts of the biosphere, 
organisms, species, societies, and their technologies may co-evolve, 
but it is the whole Earth that gathers them into an ecological union 
rendered as a singular totality. This holistic, counter-reductionist 
orientation was both out in front of mainstream scientific and social 
thinking - countercultural in the best sense - and at the same time, 
prone to certain theoretical equivocations and impasses that 
Luhmann’s work both illuminates and goes beyond. 

With regard to fitting systems theory with an improved set of 
conceptual terms, Luhmann continued, 

the first move in this direction was to replace the traditional difference 
between whole and part with that between system and environment. This 
transformation, of which Ludwig von Bertalanffy is the leading author, 
enabled one to interrelate the theory of the organism, thermodynamics, and 
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evolutionary theory. A difference between open and closed systems 
thereupon appeared in theoretical descriptions. Closed systems were defined 
as a limit case: as systems for which the environment has no significance or 
is significant only through specified channels. The theory concerned itself 
with open systems. (Social Systems 6-7) 

This “first move” is the first and the better understood of the two 
“paradigm changes” Luhmann took up in the introduction to Social 
Systems. It concerns crucial supplements to the observation of natural 
systems, in particular, to the application of the second law of 
thermodynamics. Rudolph Clausius gave his classical formulation of 
the second law with his neologism entropy, a name for the relative 
disorder of a physical system: “in a closed system, entropy tends to a 
maximum.” Maximum entropy produces equilibrium, the perfectly 
random or disordered distribution of energic potentials, (see Clarke, 
Energy Forms 25-26) The observation that living systems maintain 
and even increase the order of their organization led at first to 
speculations of a vitalistic nature that life somehow defies the second 
law. Eventually it was recognized that this counter-entropic outcome 
meant, instead, that living systems, thermodynamically considered, 
are open systems. 

The emergence of cybernetics and information theory in the 
1940s helped to drive this shift in focus from physical to biological 
considerations. In parallel with these signal developments in post-war 
American science and technology, Von Bertalanffy elaborated his 
biologically-based general systems theory concurrently with Ilya 
Prigogine’s development of a far-from-equilibrium thermodynamics, 
which extended an open-systems paradigm to physicochemical 
processes as well. With a reference to Prigogine’s 1955 Introduction to 
the Thermodynamics of Irreversible Processes, Harold J. Morowitz 
explained how 

the resolution of this apparent divergence between a biological and a 
physical theory is the realization that the second law of thermodynamics 
applies to systems that are approaching equilibrium, whereas the surface of 
the earth, the matrix of biological evolution, belongs to a different class of 
physical systems. Equilibrium systems require either isolation (adiabatic 
systems) or contact with a single fixed reservoir (isothermal systems). Most 
real physical systems are of another sort; they are in contact with more than 
one reservoir, some of which may be regarded as sources and some which 
may be regarded as sinks. The description of these systems requires the 
consideration of the flow of either matter and/or energy from the sources 
through the system of interest to the sinks. (Morowitz 3) 
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This is also an example of the systems discourse that energized the 
WEC. The outside front and back covers of Spring 1969 issue of the 
WEC had also presented the Apollo 8 photograph of Earth rising over 
the surface of the Moon. Printed next to that image of the gibbous 
Earth on the back cover is: “The flow of energy through a system acts 
to organize that system.” That statement appears in italics in the first 
sentence of the book by Morowitz just quoted, Energy> Flow in 
Biologyr. 

The purpose of this book is to discuss and present evidence for the general 
thesis that the flow of energy’ through a system acts to organize that system. 
The motivation for this approach is biological and has its origins in an 
attempt to find a physical rationale for the extremely high degree of 
molecular order encountered in living systems. (2) 

The utility of the italicized statement is its generality: it can be read as 
abstracting from physical and biological systems in particular to 
systems in general. It also helps that the energy concept is readily 
extended from the literal, far-from-equilibrium thermodynamic sense 
in which Morowitz used it to broad figurative applications. For 
instance, through social systems it is not physical energy per se but 
communication that “flows” - it is the recursive interchange of 
communicative events that “acts to organize the system”. Taking 
Morowitz’s biophysical thesis as a self-referential metaphor, Brand 
transferred its sense to the publication to which he affixed it. The 
communications disseminated from and fed back into the Whole Earth 
Catalog will “act to organize” its own operation as well as all those 
countercultural individuals, households, and communes who used it, 
holistically, to “get it together”. 

Morowitz was specifically referring to both living systems - 
cells and organisms - and geophysical systems - the environmental 
“matrix” of geological and meteorological processes within which 
living systems are embedded. Brand scaled Morowitz’s statement up 
to the biosphere as a “whole system” in its own right and as an 
ecological symbol for complex social and technological organization. 
The origin and evolution of life on Earth into an interlocking of 
ecosystems has unfolded from the self-organization of matter under 
the constant fall and flow of solar energy, a process wrapped in the 
swirling membrane of an atmosphere that for over three billion years 
has itself been constituted and regulated by the interplay of biological 
and geological processes. From its start, the WEC' s most brilliant 
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visual rhetorical stroke was to capitalize on the iconography of the 
cloud-covered blue-green Earth seen from space. Holding up the 
mirror to global wholeness, through these images we imagine the 
Earth as a whole - as a systemic totality and a systemic unity. With the 
benefit of the open-systems theories advanced by von Bertalanffy and 
Prigogine, we also recognize the biosphere as an open system - as 
both a whole system open to the flow of solar and thermal energies, 
and as the global environment of which the “parts” are in fact 
innumerable systems - subsystems - in their own right. Open to its 
solar environment, the Earth as a whole is also, and paradoxically, 
more than the totality of its parts. 

Euhmann further addressed the first of his two “paradigm 
changes” by introducing the theory of system differentiation that 
accompanies the new system/environment binary: 

What had been conceived as the difference between whole and part was 
reformulated as the theory of system differentiation and thereby built into 
the new paradigm. System differentiation is nothing more than the repetition 
within systems of the difference between system and environment. Through 
it, the whole system uses itself as environment in forming its own 
subsystems .... Accordingly, a differentiated system is no longer simply 
composed of a certain number of parts and the relations among them; rather, 
it is composed of a relatively large number of operationally employable 
system/environment differences, which each, along different cutting lines, 
reconstruct the whole system as the unity of subsystem and environment. 
(Social Systems 7) 

Considered in the abstract, the difference between system and 
environment is that between a bounded organization - the system “cut 
out” by its own operational fmitude - and an unbounded matrix - the 
total environment as everything (unorganized matter, random energies, 
other systems) beyond the boundaries of any particular system. This 
reformulation of systems theory around system differentiation resolves 
the potential for equivocation posed by the embedded 
system/environment relations of biological organisms and their 
metabiotic environments. As Gregory Bateson explained, these biotic 
relationships are invariably hierarchical, in reference to “that 
hierarchy of differences which biologists call ‘levels.’ 1 mean such 
differences as that between a cell and a tissue, between tissue and 
organ, organ and organism, and organism and society.” (Bateson 458) 
That is, with organisms, the immediate environments of its 
living subsystems are themselves (sub)systems, at least up to the 
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boundary of the organism “as a whole”. The theory of system 
differentiation allows for the ramification of “operationally 
employable system/environment differences” within organic 
hierarchies of subsystems, while holding the distinction between 
bounded systems and unbounded environments ready for ultimate 
application when needed by a comprehensive observation. This 
paradigm change to systems differentiation repairs the way that the 
part/whole distinction has always suppressed the operationality of the 
“parts” of complex systems - their subsystematicity, in favor of a 
flattened observation of their “partiality”. System/environment 
differentiation returns “wholeness” - the recognition of their own 
operational autonomy and self-maintenance - to the “parts” of whole 
systems. Moreover, in terms of an arresting “Whole Earth” theory that 
will burst forth in the Summer 1975 number of CoEvolution Quarterly 
and energize that periodical for years thereafter, the schema of system 
differentiation clarifies the implications of the Gaia hypothesis - the 
status there of the biosphere as a global system that is also a global 
environment. In this manner Gaia closely resembles, while not 
precisely being, a living organism. (Margulis and Lovelock) 2 Gaia is 
also better conceived not holistically - as a part of the solar system as 
a whole - but systems-theoretically, as a metabiotic system 
gravitationally bound to an abiotic solar environment. 

The virtual epigraph of the WEC, the first words of its content 
proper, always ran: “The insights of Buckminster Fuller initiated this 
Catalog.” (Brand, Buckminster Fuller 3) (See Figure 2) In a 
reminiscence at the end of the LWEC, Brand specified that precise 
initiatory insight. It seems that he thought the whole thing up in a 
reverie on a late-night cross-country flight: 

A Catalog of goods that owed nothing to the suppliers and everything to the 
users. . . . Amid the fever I was in by this time, I remembered Fuller’s 
admonition that you have about 10 minutes to act on an idea before it 
recedes back into dreamland. (Brand, History 431) 

So he jotted the idea down. Although it was of a practical rather than 
visionary nature, that incident also demonstrated that by 1968 Brand’s 


2 See my “Neocybernetics of Gaia: The Emergence of Second-Order Gaia Theory.” 
Gaia in Turmoil: Climate Change, Biodepletion, and Earth Ethics in an Age of Crisis. 
Ed. Eileen Crist and H. Bruce Rinker. Cambridge, MA: MIT Press, 2009. 293-314. 
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head was fully stocked with Fullerian insights. 3 

Fuller was in the thick of my realizing that a photograph of the Earth from 
space would make the difference in people understanding that it was a finite 
place. His lectures would go on about how beautiful and impressive and 
remarkable it was as a sphere, and they would catch on that resources were 
not infinite and that basically we were dealing with an island, a continent. 
(Brand, phone interview, October 30, 2008) 

For Brand the image of the Earth as a sphere seen from space 
reinforced both its systemic unity and its systemic closure, its cosmic 
finitude. 


Whole Systems 


Buckminster Fuller 

The insights of Buckminster Fuller initiated this Catalog. 

Among his books listed here, his most recent is probably the 
best introduction — it's a succinct summary of what's been 
on his mind for many a year and what's on his mind now: 
how mankind may hatch and survive the hatching. An 
Operating Manual for Spaceship Earth . 

Of the other, larger, books. Nine Chains to the Moon is his 
earliest and most openly metaphysical. The Unfinished Epic 
of Industrialization the most beautiful, Ideas and Integrities 
his most personal. No More Secondhand God the most 
generalized. World Design Science Decade (co-authored with 
John Me Hale) the most programmatic. 

People who beef about Fuller mainly complain about his 
repetition - the same ideas again and again, it's emharassing. 
It is em harassing, also illuminating, because the same notions 
take on different uses when re-approached from different 
angles or with different contexts. Fuller's lectures have a 
raga quality of rich nonlinear endless improvisation full of 
con vergen t surprises. 


Operating Manual for Spaceship Earth 
Buckminster Fuller 
1969; 143 pp. 

$4.25 postpaid from Southern Illinois University Press 
600 West Grand 
Carbondale, Illinois62903 
or 

WHOLE EARTH CATALOG 

Figure 2. Whole Earth Catalog (Spring 1969), 3 - detail. 

Even as the Understanding Whole Systems sections evolved, 
their first pages were always dedicated to the range of Fuller’s work: 
Operating Manual for Spaceship Earth, Nine Chains to the Moon, 
Untitled Epic Poem on the History of Industrialization, Ideas and 
Integrities, No More Secondhand God, Utopia or Oblivion, and co- 


Some are put off by his language, which makes demands on 
your head like suddenly discovering an extra engine in your 
car - if you don't let it drive you faster, it'll drag you. 
Fuller won't wait. He spent two years silent after illuson’ 
language got him in trouble, and he returned to human 
communication with a redesigned instrument. 



3 In one of Brand’s own accounts of his March, 1966, whole Earth epiphany, he 
mentioned in passing: “I’d been spending time with Buckminster Fuller.” (Brand, 
Whole Earth Photograph 185) 
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authored with John McHale, the multi-volume World Design Science 
Decade Documents. The circuit between Fuller’s work and Brand’s 
creative countercultural journalism and entrepreneurship unfolded 
against the wider spectrum of systems theories of that moment. For 
instance, Operating Manual for Spaceship Earth, first published in 
1963, popularized a cybernetic metaphor for our planet as a self- 
contained and steerable vessel ready to be reverse-engineered by a 
sufficiently audacious “design science”. At the same time, Fuller 
famously expressed a holistic systems perspective in his appropriation 
of the term synergy> from prior religious and scientific usages. Among 
the excerpts Brand gave from Ideas and Integrities is: “1 define 
‘synergy’ as follows: synergy is the unique behavior of whole systems, 
unpredicted by behavior of their respective subsystems’ events.” 
Flowever, running alongside Fuller’s holistic stances and related 
polemics for generalist knowledge in the face of scientific 
reductionism and academic specialization were also expressions of 
metaphysical dualism, an unreconstructed nonholistic Cartesian 
streak. The Fuller sections of both the 1969 and 1971 Catalogs gave 
the following excerpt from Operating Manual for Spaceship Earth : 
“Brain deals exclusively with the physical, and mind exclusively with 
the metaphysical. Wealth is the progressive mastery of matter by 
mind.” 

In the definition of synergy above we can trace a compromise 
formation between traditional holism and systems theory a la von 
Bertalanffy. In the published transcript from a 1968 Lecture Series on 
“Systems,” Fuller began his talk with an acknowledgement of von 
Bertalanffy: 

The phrases ‘general systems theory’ and ‘systems analysis’ seem quite new 
to most people. I think Ludwig von Bertalanffy, the great biologist, was the 
first to ever coin the phrase ‘general systems theory.’ As a biological 
scientist, Von Bertalanffy was interested in the ecology of living systems 
and discovered that there were comprehensive system behaviors in nature 
unpredicted by the behaviors of the systems’ components, a phenomenon 
known to scientists as synergy. (Fuller, Philosophy 7) 4 

Describing their week-long meeting at the University of Colorado in 
1961 at the World Affairs Conference, Fuller then asserted a 


4 See also Ludwig von Bertalanffy. General System Theory: Foundations. 
Development. Applications. New York: George Braziller, 1968. 
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consensus between them over their respective approaches: “He agreed 
with me that my comprehensive anticipatory design science is an 
objective employment of systems theory and that 1 had discovered that 
same phenomenon through completely different circumstances.” 
(Philosophy 7) In the chapter of Operating Manual for Spaceship 
Earth titled “General Systems Theory,” there is no mention of von 
Bertalanffy. There is instead a more nearly holistic statement on 
synergy, “the only word in our language that means behavior of whole 
systems unpredicted by the separately observed behaviors of any of 
the system s separate parts or any subassembly of the system’s parts," 
along with the following dubious example: “There is nothing in the 
chemistry of a toenail that predicts the existence of a human being.” 
(Fuller, Operating Manual 71 ) 5 

In his head note to the Fuller entry in the Spring 1969 
Understanding Whole Systems section, Brand acknowledged that 
“people who beef about Fuller mainly complain about his repetition - 
the same ideas again and again, it’s embarrassing.” My own complaint 
is rather that, as above, Fuller too often misstates or mangles the 
science in whose authority he dresses his philosophy. 6 In Fuller’s 
defense, Brand insisted that the repetition is “also illuminating, 
because the same notions take on different uses when re-approached 
from different angles or with different contexts”. Brand then adverted, 
not to any of the publications that were profusely excerpted in the 
fullness of an expanding two-page Fuller entry, but to “Fuller’s 
lectures,” which have - high praise in an era besotted with Ravi 
Shankar on the sitar - “a raga quality of rich nonlinear endless 
improvisation full of convergent surprises”. 7 It seems likely that 


5 Contra Fuller’s assertion, see Simone G. van Breda et al. “Toenails: An Easily 
Accessible and Long-Term Stable Source of DNA for Genetic Analyses in Large- 
Scale Epidemiological Studies.” Clinical Chemistry 53 (2007): 1168-70. 

6 “Though I shared few platforms with Fuller and did my best to appreciate his books, 
I never came across anything he said that managed to be, at one and the same time, 
original, true, significant, and understandable. Worse still, I was never able to 
distinguish his optimism from plain egomania; I would not have been surprised to 
hear him announce that he had invented a better tree.” Theodore Roszak, cited in Kirk 
(60-61). 

7 Another eyewitness to the events of this period - both a producer and a scholar of 
countercultural encounters - gives a more muted assessment, naming this 
phenomenon one of “cosmic soloists,” who, “because their gifts are respected . . . are 
not tagged as insane and are accepted as gurus. Both Bucky Fuller and Marshall 
McLuhan suffered from this kind of cosmic autism and ended up, through multiple 
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Brand’s enthusiasm for Fuller had been sealed by attendance at spoken 
events. In the ‘60s Fuller was much in demand, known for wearing 
three watches at once as he passed through different time zones on the 
way to engagements, and even more famous for lectures that spanned 
entire days. The man got around. The LWEC printed a photograph of 
an outdoor throng captioned “Buckmin s ter Fuller on Hippie Hill, San 
Francisco, 1968”. (See Figure 3) 



Buckminster Fuller on Hippie Hill, San Francisco, 1968. 


Figure 3. Buckminster Fuller on Hippie Hill, from the Last Whole Earth Catalog, 4. 

Also in the LWEC, in the section on Communications, is an 
entry on Gene Youngblood’s Expanded Cinema, published in 1970. 
“The first book to consider video as an art form”, according to its 
Wikipedia entry, “it was influential in establishing the field of media 


recitals of their ideas, becoming holographic tape recordings of themselves. 
(Thompson xvi) 
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arts”. 8 I single this book out from the last Catalog’s multitude of 
entries because, as it happened, Buckminster Fuller provided its 
twenty-page-long introduction. Moreover, given Youngblood’s 
cutting-edge media and countercultural credentials, my hunch is that - 
more so than in Fuller’s other, earlier books, despite their participation 
in the manifold idiosyncrasies of his technojargon - this piece of 
Fuller captures the sort of rap he would have been likely to lay on his 
listeners on Flippie Hill, on Stewart Brand, and in other enclaves of 
psychedelic appreciation for his cosmic speculations. 

1 will parse Fuller’s language closely now. The systems 
connection here is communication in its relation to the human nervous 
system as an organic system, to the human mind as an observing 
system, and to “Universe” as the ultimate environment to be known 
through the brain and by the mind. In touch with the author he is 
nominally introducing, Fuller articulated a notion of “expanded” 
mental reception. His conceptual framework here posits a standard 
Cartesian dualism between physical object and metaphysical subject: “ 

The human mind . . . alone can discover and employ the Universal verities - 
and thereby realize comprehensively the potential, progressive, non¬ 
wasteful, competent, considerate mastery of the physical environment by 
the metaphysical intellect. (Introduction 23) 

In line with this instrumental orientation, just as he had troped the 
geobiological Earth system as a “spaceship” - a technological system 
for which an “operating manual” can now be provided - Fuller troped 
the mind as a communications technology: 

The invisible reality’s integrities are infinitely reliable. It can only be 
comprehended by metaphysical mind, guided by bearings toward something 
sensed as truth. Only metaphysical mind can communicate. Brain is only an 
information storing and retrieving instrument. Telephones cannot 
communicate; only the humans who use the instruments. Man is 
metaphysical mind. No mind - no communication - no man. Physical 
transactions without mind - YES. Communication - NO. Man is a self- 
contained, micro-communicating system. Humanity is a macro¬ 
communicating system. Universe is a serial communicating system; a 
scenario of only partially overlapping, nonsimultaneous, irreversible, 
transformative events. (Introduction 26) 

The brain, it would seem, is mindless, an input/output device for 


8 <http://en.wikipedia.org/wiki/Expanded_Cinema>. 
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another system’s use. Like the body of which it is a part, the brain is 
capable only of “physical transactions”. However, since the Universe, 
like Man, is also a “communicating system,” it must be a supra-human 
metaphysical mind in its own right. (Cartesian) Man, as metaphysical 
mind, comprehends “the invisible reality’s integrities” - in other 
words, going back to the Latin root of integrity, the wholesome parts 
of the Universal whole. If Man is metaphysical mind, then He is not 
ultimately divided from but a part of the Universal Mind. Man can 
know Universe in the truth of its integrity because, as one mind to 
another, He can communicate with it, at least, “serially,” from one 
“partially overlapping” event to the next. 

Fuller’s metaphysical dualism splits apart his synergetic 
impulse. This discourse ends up fracturing his holistic monism. That 
conceptual rift is duplicated when next Fuller turned back from minds 
to brains. “The human brain” may be “only an information storing and 
retrieving instrument,” but in that capacity, it “is like a major 
television studio-station” (Introduction 27): 

So faithful has been the 4D, omni-directional, image-ination within the 
human omni-sense transceiving studio-stations of human brains that the 
humans themselves long ago came to assume spontaneously that the 
information received inside the brain made it safe to presume that those 
events were, in fact, taking place outside and remote from the seeing human 
individual. The reliability of all this imagining has been so constant that he 
now tends to think he sees only outside himself. (28) 

This appears to be a cybemeticized version of phenomenological 
idealism, piercing the empiricist illusion that the representations of the 
senses deliver the objects of perception to the mind without the brain’s 
intervention in the process. But in fact, it is a warm-up for the 
proposition of a metaphysical empiricism linked to the speculation of 
a mental faculty for transmitting and receiving psychic vibrations to 
and from other minds. Fuller’s discourse here trended away from the 
constructivist epistemologies concurrently developing in other areas 
of systems theory. It is instead a sort of mediatic transceiverism riffing 
on telecommunications technology but reverting to Victorian 
theosophical rationales, those rhapsodic esoteric responses to the 
technological arrival of the telephone and the radio, abroad in the 
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transcendental wings of early twentieth-century “vibratory 
modernism” 9 . 

The very high-frequency electro-magnetic waves of radio and television get 
badly deflected by obstacles. As a consequence, man learned to beam short 
wave television programs from horizon to horizon. He developed parabolic 
transceiver reflectioning cups that took in and sent out waves in parallel 
beam-focused rays. ... It may well be that human eyes are just such infra- 
sized parabolic transceiver cups. . . that our transceiver eyes adequately 
accommodate the extraordinarily low magnitude of energy propagating of 
the brain as electro-magnetic wave pattern oscillations to be picked up by 
others. (Fuller, Introduction 28) 

The climax of this scenario of cosmic communication, 1 would 
imagine, accompanied by nonlinear sitar strains, still floats in the ether 
on Hippie Hill: 

It is quite possible that thoughts may be eye-beamed outwardly not only 
from Earth to bounce back to Earth at some later period from some 
celestially-mirroring object, but also that thoughts might be beamed - 
through non-interfering space to be accidentally received upon Earth - from 
other planets elsewhere in Universe. There is nothing in the data to suggest 
that the phenomenon we speak of as intuitive thought may not be just such 
remote cosmic transmissions. (Fuller, Introduction 29-30) 

Why stop at the limit of metaphysical thought transmissions beamed 
from alien sources? Perhaps our physical bodies, too, were beamed to 
Earth by teleportation from alien locations. Twenty years earlier 
Norbert Wiener had vouched for the technical feasibility of 
transporting material bodies through communications devices (Wiener 
110). 10 


9 See, for instance “Lawrence’s Ether” in Brace Clarke. Energy Forms: Allegory and 
Science in the Era of Classical Thermodynamics. Ann Arbor: Michigan University 
Press, 2001. 186-92; Linda D. Henderson. “Vibratory Modernism: Boccioni, Kupka, 
and the Ether of Space.” From Energy to Information: Representation in Science and 
Technology. Art. and Literature. Ed. Bruce Clarke and Linda D. Henderson. Stanford: 
Stanford University Press, 2002. 126-49; and Joe Milutis. Ether: The Nothing that 
Connects Everything. Minneapolis: University of Minnesota Press, 2006. 

111 For more on teleportation scenarios, see my “The Self-Referential Scientist: 
Narrative, Media, and Metamorphosis in Cronenberg’s The Fly.” Science Images and 
Popular Images of Science. Ed. Peter Weingart and Bernd Huppauf. New York: 
Routledge, 2007; and “Communicating The Fly.” Posthuman Metamorphosis: 
Narrative and Systems. New York: Fordham University Press, 2008. 
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Because humans consist of a myriad of atoms and because atoms are 
themselves electro-magnetic frequency event phenomena - not things - it is 
theoretically possible that the complex frequencies of which humans are 
constituted, together with their angular interpositioning, could be scanningly 
unraveled and transmitted beamwise into the celestial void. ... It is not 
theoretically impossible in terns of the total physical data that humans may 
have been transmitted to Earth in the past from vast distances. (Fuller, 
Introduction 30) 

Nor was this idea a momentary notion. Five years later Fuller wrote in 
CoEvolution Quarterly. “Before the close of the 20th century humans 
may well be transceiver transmitted from here to there by radio and 
will be traveling back and forth between the mother spaceship Earth 
and various local-universe problem centers.” 11 However, Fuller’s 
transceiverism does not adequately honor his sometime holistic 
precepts. In these teleporter scenarios, Fuller treats embodied living 
systems as if they were random clumps of matter, simply as “a myriad 
of atoms”. Ironically, he presents “humans” under teleportation as no 
more than the sum of their “atomic” parts. His scenario is actually 
anti-holistic, that is to say, reductionist: it can proceed only by putting 
synergy in reverse and reducing complex organic qualities to signals 
coding informatic quantities. In this instance, and more broadly, 
Fuller’s synergetics cannot hold together his exalted technicism with 
his secular-humanist theosophy. His systems thought spilled into the 
rarified swamps of notional transcendentalism. Fuller was essentially 
a Platonist, not an ecologist. Whatever green showed up in the 
spectrum of Fuller’s discourse was mostly washed out by 
metaphysical grey. And this recalcitrant idealism may account to some 
extent for his eventual replacement in the Whole Earth firmament by 
another, quite different pole star. 

In its own intellectual catholicity and achieved practicality, the 
Catalog was far more down to Earth than this side of Fuller. For all of 
its technoscientific enthusiasms - often in pointed contrast to the 
demonization of technology abroad in other regions of the 
counterculture - the WEC was always also committed to green 
thinking. Stewart Brand was also strongly in touch with less 
idiosyncratic, more incisive and enduring lines of cybernetics and 
systems theory. These make occasional and strategic appearances 


11 Answering a question put by Stewart Brand - “where will the world be in 2025?” - 
Fuller contributed this article “2025, If,” to CoEvolution Quarterly 5 (Spring 1975). 8- 
9. 
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during the run of the Catalog, and then come into their own in the 
1970s volumes of CoEvolution Quarterly. 



Figure 4. The first CoEvolution Quarterly, front cover. 


Two and a half years after the initial Last Whole Earth 
Catalog was released, CQ began its run with the 96-page Spring 1974 
number. 12 (See Figure 4) September of that year saw the publication of 
the 320-page Whole Earth Epilog (WEE). An opening note on format 
explained: “The Whole Earth Epilog is a continuation of the Last 
Whole Earth Catalog - in effect Volume 11. So it commences where 
the Catalog left off, with page 449, and does not repeat any of the 
material in the Catalog.” The Understanding Whole Systems section 
that begins the WEE was thus relieved of the need to reiterate the 
Fuller material from the LWEC, and no new Fuller material (such as 


12 Within a year the length of CQ settled in at 144 pages per number, occasionally 


more. 
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the McLuhanesque I Seem to Be a Verb of 1970) appears in the 
Epilog. What takes over its primacy of place is Steps to an Ecology> of 
Mind by Gregory Bateson. Brand’s emphatic head note reads: 

Where the insights of Buckminster Fuller initiated the Whole Earth Catalog, 
Gregory Bateson’s insights lurk behind most of what’s going on in this 
Epilog. Through him I became convinced that much more of whole systems 
could be understood than I thought, and that much more existed 
wholesomely beyond understanding than I thought - that mysticism, mood, 
ignorance, and paradox could be rigorous, for instance, and that the most 
potent tool for grasping these essences - these influence nets - is 
cybernetics. (Whole Earth Epilog [September 1974] 453) 13 

Bom in England in 1904, son of the renowned geneticist 
William Bateson, Gregory Bateson became a naturalized citizen of the 
United States in 1956. The cult following he enjoyed or endured 
during the 1970s, documented and to some extent abetted by the press 
he received in CQ, was well deserved, even as the current deficits in 
the recognition of his intellectual importance are not. But they are 
understandable: his reputation has suffered as part of the larger 
historical amnesia over or trivialization of the California 
counterculture. Still, it is fair to say that between Fuller and Bateson, 
the latter was by far the more rigorous systemic holist, and is the more 
significant and lasting thinker. The difference between Buckminster 
Fuller’s 1960s and Gregory Bateson’s 1970s underscores the opening 
up of the tool-oriented instrumentality of the initial Whole Earth 
Catalog to the extended ecological discourses of CoEvolution 
Quarterly. 

Among the exceipts Brand gave from Steps to an Ecology> of 
Mind is the following, in which Bateson specified what Fuller had left 
largely unarticulated, the cognitive and epistemological implications 
of the “synergy” idea: “In no system which shows mental 
characteristics can any part have unilateral control over the whole. In 
other words, the mental characteristics of the system are immanent, 
not in some part, but in the system as a whole." (453) 14 This is indeed 
one of the central tenets of his “ecology of mind,” a phrase Bateson 
used to name the fundamental synthesis, which he labored to produce 
in his last decade, of his intellectual “wanderings”. Brand described 


13 Brand had previously discussed Bateson and Steps in print in the first of the two 
parts of his slim volume II Cybernetic Frontiers (New York: Ransom House, 1974). 

14 From Bateson, “The Cybernetics of ‘Self’.” Steps to an Ecology of Mind. 316. 
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them in his head note: “He has wandered thomily in and out of 
various disciplines - biology, ethnology, linguistics, epistemology, 
psychotherapy - and left each of them altered with his passage.” 

Immediately following the completion and release of the 
WEE, CQ commenced publishing Bateson material. “Bateson’s is the 
organizing intelligence that 1 pay the most attention to these days,” 
Brand wrote in the Winter 1974 number, in his head note to the first 
three of the 22 Bateson items - articles, letters, drafts, commentaries - 
CQ published between 1974 and 1982 in 14 different issues. During 
this time, Bateson taught at the University of California at Santa Cruz, 
and served as a Regent for the UC system and an advisor to Governor 
Jerry Brown. Two of the more intriguing Bateson items in CQ are 
“Caring and Clarity, Conversation with Gregory Bateson and Edmund 
G. Brown, Jr. Governor of California” (Fall 1975) and the ecumenical 
“Prayer Breakfast, Gregory Bateson and Governor Jerry Brown” 
(Spring 1976). But the most important items are three that amounted 
to a summation of Bateson’s career. The Summer 1976 number 
published a lengthy interview Brand conducted with him and his 
famous ex-wife, “For God’s Sake, Margaret: Conversation with 
Gregory Bateson and Margaret Mead,” delving into their work in 
ethnology and their shared representation of the social sciences at the 
Macy conferences on cybernetics. The next number, Fall 1976, 
published position papers from the Mind-Body Dualism Conference 
jointly organized by Bateson and Brand, and attended, among others, 
by cyberneticists Heinz von Foerster and Gordon Pask, biologist 
Francisco Varela, and computer scientists Alan Kay and Terry 
Winograd. And the Summer 1978 number devoted its first twelve 
pages to Bateson’s “The Pattern Which Connects,” most of the 
introduction to his last major work, published a year later, Mind and 
Nature: A Necessary Unity. 

Mind is the name of the whole toward which the parts of 
Bateson’s systemic holism gathered, the name of the “sacred unity of 
the biosphere” he proposed in Mind and Nature. The mind of the 
“Mind-Body Dualism Conference,” of the global dualism to be unified 
in Mind and Nature, indicates an orientation toward the central term in 
the Western philosophical tradition, nous - mind as intellect - or Geist 
- mind as spirit. His quest was obviously to withdraw the 
transcendental approach to mind and render it as immanent in the 
body and the natural world, and by extension, in the emergent 
cybernetic world of communicational and computational technologies. 
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Pivoting on this reconceptualization of mind, Bateson’s systemic 
holism produced an appealing kind of cybernetic spirituality around a 
consequential discourse of difference. The famous “difference that 
makes a difference” is his formulation of the sort of “idea” that 
courses within the closed loops or cybernetic circuits of his extended 
concept of mind. 

From Counterculture to Cyberculture, Fred Turner’s 
historical-materialist account of Brand’s relation to Bateson in 
particular and to systems theory generally, is consistently illuminating 
with regard to wider sociohistorical connections but occasionally 
loose in its grasp of systems-theoretical differences. For Turner, 
Brand’s carrying of the concept of coevolution over from biological to 
social application was a metaphor that “depended not so much on 
Brand’s reading of contemporary biology as it did on his reading of 
the mystical cybernetics of . . . Gregory Bateson” (Turner 121). 
“Mystical” both discounts the rigorous materiality of Brand’s grasp of 
biological systems theory - the same facility that enabled him a year 
later to scoop the world with news about the Gaia hypothesis - and 
marks a misreading of Bateson’s immanentist materialism. Bateson 
was indeed ecumenical in his reception of religious ideas. And 
Bateson’s cybernetics is certainly spiritual, in the sense of being 
centered on a formal concept of mind. For all that, his cybernetics 
called upon no mysterious or transcendental agencies: it subsisted 
instead in a holistic treatment of the inextricable systemic 
interrelations of “form, substance, and difference”. As 1 will argue 
shortly, the drawback in Bateson’s cybernetics is its overextension of 
mind toward the material and informatic infrastructures of 
communication. 

An efficient way to get directly at the power and the limits of 
Bateson’s systemic holism is to take up perhaps the most important 
paper in Steps, “Form, Substance, and Difference”. In his head note in 
the WEE, Brand gestured in the direction of this article by noting of 
Steps, “I’ve learned to suggest that it be read backwards. Read the 
recent broad analyses and then work back to see where the premises 
come from.” Bateson stated in the introduction he wrote for Steps, 
“The Science of Mind and Order”: 

It was only in late 1969 that I became folly conscious of what I had been 

doing. With the writing of the Korzybski Lecture, ‘Form, Substance, and 

Difference,’ I found that. . . I had identified a widely scattered set of bench 
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marks or points of reference from which a new scientific territory could be 
defined. (Bateson xvi) 

Delivered to the Institute of General Semantics on January 9, 1970, 
after some introductory formalities and a quick sketch of some 
historical-scientific background, Bateson cut to the chase: “Now, at 
last, with the discovery of cybernetics, systems theory, information 
theory, and so on, we begin to have a formal base enabling us to think 
about mind.” (450) 

In hindsight we can read Bateson, ironically, as himself an 
inadvertent pioneer in the shift “from counterculture to cyberculture,” 
with “a cybernetic vision ... in which material reality could be 
imagined as an information system.” He purveyed an influential strain 
of cybernetic rhetoric later put by others to more literalistic use to 
amplify the sense of disjunction between the separate “territories” of 
energy and of information, of space and of cyberspace - the old 
“world” of physics and the new “world” of communication. In “Form, 
Substance, and Difference,” Bateson wrote: 

In the hard sciences, effects are, in general, caused by rather concrete 
conditions or events - impacts, forces, and so forth. But when you enter the 
world of communication, organization, etc., you leave behind that whole 
world in which effects are brought about by forces and impacts and energy 
exchange. You enter a world in which “effects” . . . are brought about by 
differences. . . . The whole energy relation is different. In the world of mind, 
nothing - that which is not - can be a cause. In the hard sciences, we ask for 
causes and we expect them to exist and to be “real”. But remember that zero 
is different from one, and because zero is different from one, zero can be a 
cause in the psychological world, in the world of communication. (452) 

Bateson mapped the conceptual distinction between the world of 
substance and the world of form such that one can, like 
Neuromancer's Case jacking into the Matrix, “leave” the one and 
“enter” the other. He introduced two terms borrowed from C. G. Jung 
to put names on that map: “The pleroma is the world in which events 
are caused by forces and impacts and in which there are no 
‘distinctions.’ Or, as I would say, no ‘differences.’ In the creatura, 
effects are brought about precisely by difference.” (456) The 
difference between the pleroma - the world of substance - and the 
creatura - the world of mind - is that the differences that make a 
difference - the “elementary unit[s] of information” (453) - are absent 
in the former and present in the latter. 



Steps to an Ecology of Systems: Whole Earth and Systemic Holism 


281 


And yet, in this seminal discourse about the cybernetics of 
difference, the difference that is consistently stressed is that between 
nature and mind, substance and form. While this is the binary to be 
sublated into necessary unity, other crucial differences are not 
observed. First, these formulations elide the basal distinction between 
physical environments and living systems. After all, the creatura 
begins with creatures - specifically, with the emergence of biological 
autopoiesis. Only then does systemic distinction-construction evolve 
to the metabiotic levels of psychic and social systems. Next, Bateson 
still participates in earlier cybernetic overextensions of the concept of 
information across these systemic levels, and as a result, he also elides 
the distinction between mind and society, consciousness and 
communication. 

Bateson inherited and still occupied a philosophical idiom that 
has always run together the individual and the social under the 
category of mind. Using the universal solvent of “information,” 
Bateson apposed “the psychological world” and “the world of 
communication” in the manner of redundant synonyms. Otherwise 
trenchant phrasings - “we must change our whole way of thinking 
about mental and communicational process” (452) - collapsed the 
boundary between psychical and social productions. Similarly, making 
an epistemological point that runs circles around Buckminster Fuller, 
Bateson grasped the operational closure of mind and communication 
but, again in the name of information, amalgamated the products of 
their separate operations: “The Ding an sich . . . can never enter into 
communication or mental process. . . . The sensory receptors cannot 
accept it; they filter it out. What they do is select certain facts . . . , 
which then become . . . information.” (453) This non-differentiation of 
the mental from the social limits the discourse of systemic holism that, 
otherwise, Bateson took to its most profound conclusions. 

Luhmann’s systems theory pivots precisely on the operational 
differentiation of psychic and social systems. His new paradigm 
separates itself from the discourses of systemic holism by positing a 
horizontal rather than hierarchical field of multiple operational 
closures. Based on the line of second-order cybernetics and 
autopoietic systems theory developed by Bateson’s and Brand’s 
occasional associates von Foerster and Varela, Luhmann adapted the 
operational closure of self-referential systems to social systems theory. 
While autopoietic systems may well augment their complexity 
through internal differentiation into subsystems, there is no meta- 
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system for which living, psychic, and social systems would all be the 
subsystems. The virtue of Bateson’s holistic discourse on Mind is to 
unfold in all candor the philosophical mainspring of the cybernetic 
spirituality that rigorously follows from a systems discourse for which 
only one Whole is available to absorb all the parts. With Bateson’s 
“cybernetic epistemology,” the 

individual mind is immanent but not only in the body. It is immanent also in 
the pathways and messages outside the body; and there is a larger Mind of 
which the individual mind is only a sub-system. This larger Mind is 
comparable to God and is perhaps what some people mean by ‘God,’ but it 
is still immanent in the total interconnected social system and planetary 
ecology. (Bateson 461 ) 15 

In Luhmann, rather, “Consciousness compensates for the 
operative closure of the nervous system, just as the social system 
compensates for the closure of consciousness.” (Art as Social System 
10) But compensation in this regard does not necessarily entail co¬ 
operation or coordination. Just as psychic systems operate in¬ 
dependently of the living and the social systems upon which they 
environmentally depend, so too do social systems operate in¬ 
dependently of the psychic systems upon which they environmentally 
depend: 


Nor can communication systems - that is to say, social systems - perceive. . 

. . Such a concept of communication precludes the assumption, 

unquestioned throughout the entire tradition, that communication can 
express perceptions, thus rendering the perceptions of others accessible. . . . 
There is no reality continuum that would allow states of affairs pertaining to 
the environment to be transferred more or less adequately into the system. 
(Luhmann, Social Systems 9-10) 

The autopoietic orientation that coalesced in Luhmann’s social 
systems theory of the 1980s withdrew the primacy of “mind” from 
cybernetic epistemology and distributed its attributes to distinct forms 
of systems operationally closed one to the other but formally parallel 
as “observing systems”. In this description, the transcendentality of 


15 For a critique of Bateson related to my own - treating “holism” as “organicism” - 
see Cary Wolfe. “When Loops Turn Strange: From First- to Second-order 
Cybernetics,” 51-58 in particular, and the entire chapter of which that is a section, 
“Systems Theory: Maturana and Varela with Luhmann.” Critical Environments: 
Postmodern Theory and the Pragmatics of the "Outside. 40-83. 




Steps to an Ecology of Systems: Whole Earth and Systemic Holism 


283 


“mind” that Bateson reformulated in an immanentist fashion is 
accounted for as the non-coincidence of the operations of 
consciousness and communication. “What is ‘Spirit,’” Luhmann asks 
rhetorically, “if not a metaphorical circumlocution for the mystery of 
communication?” (Social Systems 10) 

Returning to Luhmann’s introduction to Social Systems, the 
second of the two “paradigm changes” in systems theory took 

a surpassingly radical further step. ... It concerns contributions to a theory 
of self-referential systems. . . . The (subsequently classical) distinction 
between ‘closed’ and ‘open’ systems is replaced by the question of how self- 
referential closure can create openness. (8-9) 

With hindsight we can see that some of the rudiments of this “radical 
further step” to an ecology of systems were articulated as early as an 
entry of the WEC first published in the Spring 1970 issue, when 
seminal cyberneticist Heinz von Foerster reviewed George Spencer- 
Brown’s Laws of Form. (See Figure 5) Students of Luhmann are 
familiar with the importance this discourse would assume, alongside 
the foundations of von Foerster’s own second-order cybernetics, for 
the full development of social systems theory. Much longer than any 
previous head note in the Catalog, von Foerster gave what amounts to 
an introductory lesson in Spencer-Brown’s “calculus of indications”: 

Laws are not descriptions, they are commands, injunctions: “Do!” Thus, the 
first constructive proposition in this book is the injunction: “Draw a 
distinction!” an exhortation to perform the primordial creative act. After 
this, practically everything else follows smoothly: a rigorous foundation of 
arithmetic, of algebra, of logic, of a calculus of indications, intentions, and 
desires; a rigorous development of laws of form, may they be of logical 
relations, of descriptions of the universe by physicists and cosmologists, or 
of functions of the nervous system which generates descriptions of the 
universe of which it is a part. (Foerster 12 16 ) 

While he touched on it only in passing, von Foerster’s remark that 
“the nervous system . . . generates descriptions of the universe of 
which it is a part” is in fact not holistic, but rather, a formulation of the 
self-referential operation of an observing system. Moreover, with 
regard to matters of systemic self-observation, sometimes a part is 
more than the sum of the whole. Von Foerster’s colleague at the 


16 Reprinted in Last Whole Earth Catalogue, p. 14. 
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Biological Computer Laboratory, the logician Gotthard Gunther, had 
previously noted that 

systems of self-reflection . . . could not behave as they do unless they are 
capable of ‘drawing a line’ between themselves and their environment. . . . 
This is something the Universe as a totality cannot do. It leads to the 
surprising conclusion that parts of the Universe have a higher reflective 
power than the whole of it. (Gunther) 17 


Laws of Form 

The laws of form have finally been written! With a "Spencer 
Brown" transistorized power razor (a Twentieth Century 
mode! of Occam's razor). G. Spencer Brown cuts smoothly 
through two millennia of growth of the most prolific and 
persistent of semantic weeds, presenting us with his superbly 
written Laws of Form. This Herculean task which now, in 
retrospect, is of profound simplicity rests on his discovery 
of the form of laws. Laws are not descriptions, they are 
commands, injunctions: "Do!" Thus, the first constructive 
proposition in this book (page 3) is the injunction: "Draw a 
distinction!" an exhortation to perform the primordial 
creative act. 

A fter this, practically everything else follows smoothly: a 
rigorous foundation of arithmetic, of algebra, of logic, of 
a calculus of indications, intentions and desires; a rigorous 
development of laws of form, may they be of logical 
relations, of descriptions of the universe by physicists 
and cosmologists. or of functions of the nervous system 
which generates descriptions of the universe of which it is 
itself a part. 

The ancient and primary mystery which still puzzled Ludwig 
Wittgenstein fTraclatus Logico-Philosopliicus, A. J. Ayer (ed). 

Humanities Press, New York, 1961, 166pp.), namely that 
the world we know is constructed in such a way as to be 
able to see itself, G. Spencer Brown resolves by a most 
surprising turn of perception. He shows, once and for all. 
that the appearance of this mystery is unavoidable. But 
what is unavoidable is, in one sense, no mystery. The 
fate of all descriptions is"... what is revealed will be 
concealed, but what is concealed will again be revealed." 

Figure 5. Heinz von Foerster, review of Laws of Form, Whole Earth Catalog. Spring 
1970. 12.-detail. 

Concepts of observation and self-reference have of course 
been implicit throughout the WEC’s considerations of whole systems 
by means of observational technologies that allow us to look back at 
our own world and see it, and thus ourselves as a part of it, in a wholly 
new way. In the exceipts from Laws of Form cited by von Foerster, 
this self-observational dynamic is taken up at a powerful level of 
logical-mathematical generalization: “We cannot escape the fact,” 
Spencer-Brown writes, “that the world we know is constructed in 
order (and thus in such a way as to be able) to see itself’: 


Sometimes the reading gets rough because of Spencer 
Brown's remarkable gift for parsimony of expression. But 
the 30 pages of "Notes" following the 12 Chapters of 
presentation come to the reader's rescue precisely at that 
moment when he lost his orientation in the lattice of a 
complex crystal. Consequently, it is advisable to read 
them almost in parallel with the text, if one can suppress 
the urge to keep on reading Notes. 

In an introductory note Spencer Brown justifies the math¬ 
ematical approach he has taken in this book: "Unlike more 
superficial forms of expertise, mathematics is a way of 
saying less and less about more and more ." If this strategy 
is pushed to its limit, we shall be able to say nothing about 
all. This is, of course, the state of ultimate wisdom and 
provides a nucleus for a calculus of love, where distinctions 
are suspended and all is one. Spencer Brown has made a 
major step in this direction, and his book should be in the 
hands of all young people—no lower age limit required. 

I Reviewed by Heinz Von Foerster. 
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17 Luhmann gives excerpts from this passage of Gunther’s seminal article, as parallel 
to Spencer-Brown on reentry, in: Essays on Self-Reference. New York: Columbia 
University Press, 1991. 19n32. 
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This is indeed amazing. 

Not so much in view of what it sees, although this may appear fantastic 
enough, but in respect of the fact that it can see at all. 

But in order to do so, evidently it must first cut itself up into at least one 
state which sees, and at least one other state which is seen. In this severed 
and mutilated condition, whatever it sees is only partially itself. We may 
take it that the world undoubtedly is itself (i. e., is indistinct from itself), but, 
in any attempt to see itself as an object, it must, equally undoubtedly, act so 
as to make itself distinct from, and therefore false to, itself. In this condition 
it will always partially elude itself. (Spencer-Brown 105) 

In Spencer-Brown’s technical terms, observations depend upon acts of 
distinction that have to sever themselves into marked and unmarked 
states. To see what we have distinguished demands for the time being 
that we do not see what our distinction has left aside. For example, of 
a Necker cube one can see only one of the two incommensurable 
visual interpretations of its three-dimensionality at a time, never both 
simultaneously. In like fashion, there will always be a blind spot in 
any picture we can have of ourselves, at which we cannot see the 
totality of which we are a part. This is a way of restating the self- 
referential basis of any hetero-referential observation. Any attempt at 
an “objective” view retains a “subjective” component that must be 
factored in to any complete view of our environment. But the addition 
of that supplement undoes, or in-completes, the ostensible totality of 
what it supplements. And any attempt at an “objective” view of 
ourselves necessarily throws the part of ourselves we are viewing with 
into momentary eclipse. Additionally, to understand whole systems is 
also to understand that no system is ever whole in itself: there is 
always an environment beyond it, which is indispensable to it, but the 
extent of which will remain to some degree unfathomable to it. In 
brief, with the inclusion of von Foerster’s review of Spencer-Brown’s 
Laws of Form, the text of the Whole Earth Catalog virtually 
deconstructed its own holism. 

Luhmann’s summary of the twofold movement of systems 
theory beyond holism noted that 

in the paradigm of the whole and its parts one had to accommodate 
inexplicable properties somewhere - whether as properties of the whole 
(which is more than the sum of its parts) or as the properties of a 
hierarchized apex that represents the whole. By contrast, in the theory of 
self-referential systems everything that belongs to the system (including any 
possible apex, boundaries, or surpluses) is included in self-production and 
thereby demystified for the observer. (Luhmann, Social Systems 10) 
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The Whole Earth Catalog and its successor volumes demonstrated 
that, for sheer exhilaration and elevation, the technoscientific 
contemplation of the reverse perspective of the Earth seen from space 
- our own cosmic self-reference as a whole planetary system - was a 
powerful kick in the collective head. Those volumes also participated 
in developments through which the understanding of systems has 
passed beyond the limits of holism and brought out a discursive 
ecology in which living, psychic, and social systems and their 
environments can participate without the impedance of an apex. 
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